Introduction
'Transplant tourism' may be defined as international travel for commercial organ transplantation, in which patients travel abroad to undergo transplantation involving evolved from a major 'hotspot' for kidney sales to a successful model for developing countries establishing transplantation programs (Persy et al. 2010: c125) . I will argue that the example of Pakistan should inspire other countries in the region and throughout the world to renew their efforts to promote more effective and ethical access to organ transplantation through the pursuit of national self-sufficiency.
A brief review of global trade in organs
During the last decade Pakistan became infamous throughout the world as one of the best known and largest markets for human kidneys. In the absence of legislation governing organ procurement activities, as many as 1500 kidneys were sold annually to foreign patients (Rizvi et al. 2009 ). Research into the Pakistan market provides evidence of the impact of unregulated trade on kidney vendors and recipients, as well as highlighting the typical features of such markets. Vendors are drawn from socioeconomically disadvantaged communities and are often subjected to coercion, deception or fraud and inadequate standards of care (Naqvi et al. 2007 (Naqvi et al. & 2008 . As a result, they frequently suffer both physical and psychological complications, fail to obtain a benefit from their payment and may end up regretting their involvement in the practice (Moazam et al. 2009 ). Domestic patients who purchase kidneys as well as transplant tourists face higher risks of medical complications compared with those who receive organs from unpaid donors (see Rizvi et al. 2010; Alghamdi et al. 2010) , and may also experience deception, fraud and exploitation (Shimazono 2007: 958 (Moazam et al. 2009 ).
The WHO estimates that 10 percent of organ transplants performed worldwide involve The self-sufficiency model
The concept of national self-sufficiency dates from the mid 1970s when the World Health Organization first began to advocate the promotion of national blood supplies from voluntary unpaid donors, and to discourage commercial outsourcing that posed quality and safety risks for recipients and exploitation of the poor in foreign countries.
Although the development of international trade in blood and plasma products has to some extent undermined the ideology of self-sufficiency with respect to blood procurement and regional-rather than national self-sufficiency-is now promoted in places such as Europe (Farrugia 2009: 126) , it remains an important aspiration for many countries (WHO 2010a). Furthermore, despite the globalized nature of tissue banking for use in research and therapeutic products and the complex relationship between notfor-profit and for-profit entities engaged in the procurement, storage, modification and use of both human blood and tissue, societies maintain a strong interest in and responsibility for the treatment of their human biological materials (HBM). Within the borders of national healthcare systems, however porous, many nations will strive to meet their own needs for such materials for a number of reasons: it is the most effective, inexpensive or reliable way to do so; they wish to avoid unethical outsourcing practices;
or simply because of a sense of national ownership of their bodies and any detached materials. The same concerns and principles identified in the history of national selfsufficiency in blood transfusion may now be applied to organ provision and transplantation.
Self-sufficiency with respect to any human biological materials such as blood, organs, cells or tissue refers to 'the achievement by a population of an adequate supply of HBM and healthcare services, such that the needs of the population for therapeutic procedures involving these materials may be met using their own resources' (Martin 2010: 386) . Despite legal challenges from some individuals and groups who have sought to restore trade in organs, the Ordinance was upheld by the Shariat Court and the bill passing the legislation was ratified in March 2010 (Bile et al. 2010) . Although its impact cannot be fully evaluated as yet, the criminalization of the organ trade has discouraged transplant tourism to Pakistan (Rizvi et al. 2009: 125) . Perhaps more importantly, it has laid the foundations for the pursuit of self-sufficiency.
Organization and Infrastructure
The Ordinance resulted in the establishment of the Human Organ and Tissue Authority, which now accredits hospitals that may engage in organ procurement and transplantation (Bile et al. 2010) . The identification of infrastructure required for safe and effective transplant programs helps to protect donors and recipients from inadequate care, while monitoring systems strive to ensure voluntariness and non-commercialism in donation. More general improvements in public healthcare programs and infrastructure in Pakistan will enhance existing transplant services and promote better access to transplantation.
Registries and data collection
Pakistani healthcare professionals have already highlighted the need to establish registries to evaluate programs and facilitate follow-up care of patients (Bile et al. 2010) .
At the WHO Third Global Consultation on Organ Transplantation held in March 2010, which focused on the development of strategies to promote progress towards selfsufficiency, the importance of registries and the value of comprehensive data collection were emphasized by a working group dedicated to this issue (Collaborators 2011: S75-S80). Such monitoring not only safeguards patients and facilitates identification and prevention of illegal practices, it provides policy makers and professionals with the information required to enable constant performance evaluation and improvement.
Public health programs and education
Recognizing the economic and social costs of organ procurement and transplantation, the self-sufficiency model strives not only to maximize the availability of organs and transplantation services, but also to minimize needs for transplantation through the prevention and treatment of diseases that may contribute to organ failure. In conjunction with education about organ donation, public health programs may be the most effective way to achieve progress towards self-sufficiency, particularly in the setting of scarce healthcare resources. Additional benefits of such programs include the opportunity to address more widespread healthcare needs in addition to those of patients with organ failure. In countries such as Pakistan, organ failure may not be foremost among healthcare priorities, and investment in public health represents an opportunity to address urgent healthcare needs while laying the groundwork for future transplantation and donation programs (see for example Persy, et al., 2010) .
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Community consultation
Although deceased organ donation is now legal and supported by religious authorities, as the Shariat court decision demonstrates, only two deceased donors have provided transplants in Pakistan . Lack of the requisite healthcare infrastructure, as well as the need for public education and the evolution of social attitudes towards deceased donation mean that deceased procurement programs will take time. One study, for example, reveals that roughly one third of residents in Karachi believed organ donation was endorsed by religious authorities, one third believed it opposed, and a third simply did not know (Saleem et al. 2009 ) The study found that perceived religious support for organ donation, as well as socioeconomic status and education were the most important variables influencing willingness to donate (Saleem et al. 2009 ).
Although there has been widespread support for deceased organ donation by Islamic religious authorities throughout the world, the issues surrounding end of life care for organ donors and organ procurement remain philosophically complex, both in Islam and other faiths, and may prove challenging in practice (Rady et al. 2009 ). In the meantime, living kidney donation offers many Pakistanis suffering end-stage renal failure the best, most cost-effective life saving treatment for their disease, and may be strongly motivated as a social responsibility or religious duty (Saleem et al. 2009) In its mission statement, SIUT identifies the following goals:
To provide free, comprehensive and modern medical facilities in urology, nephrology, liver disease, related cancers and transplantation; To train manpower in these specialties at all levels (i.e. doctors, nurses, technologist, technicians and others); To conduct comprehensive research in relevant areas of our specialties to increase the body of knowledge worldwide; To increase public awareness of prevention of diseases in these areas. (SIUT 2010) SIUT now performs over 500 renal transplants and provides over 144 000 dialysis sessions each year (SIUT 2010) . Largely funded by government and charitable contributions, it demonstrates how a non-commercial approach to transplantation and organ procurement can successfully meet public needs (Persy et al. 2009 ). It continues to grow with the creation of a new campus in northern Sindh province and has also helped to provide emergency medical relief camps for flood victims throughout Pakistan (SIUT 2010). Among the factors contributing to the success of SIUT is its emphasis on non-commercialism and public healthcare. Public funding and charitable support for the institute is undoubtedly motivated by the fact that it provides services to the poor. Although at present kidney donors are essentially limited to those able and willing to donate to relatives in need, it is probable that societal recognition of the value of SIUT services will encourage support for participation in deceased donation. If cultural beliefs and misconceptions regarding deceased donation can be addressed, the public trust in and support for services at SIUT will encourage efforts to contribute towards this community resource through donation.
Significantly, SIUT demonstrates that even poor living kidney providers can be successfully motivated by altruism and solidarity rather than commercial considerations. Donors within the SIUT program give kidneys to relatives or friends: members of their own communities rather than individuals rendered foreign by nationality or disproportionate wealth. This fact should prompt reflection by those who claim that, 'altruism has failed' and who argue that only the creation of markets can succeed in meeting needs for organs (see Satel 2009 ). The rate limiting factors for self-sufficiency in Sindh province, as in many parts of the world, are primarily shortages of healthcare resources, lack of access to donation and transplantation services and the education and promotion of public participation in donation.
Learning from Pakistan
Pakistan's history of transplantation is one of extreme contrasts, from the miserable consequences of kidney selling noted earlier to the achievements of SIUT. It demonstrates the risks of those made vulnerable by extreme poverty and the progress that can be achieved in healthcare despite such poverty when professionals, governments and communities unite in pursuit of common goals. Pakistan faces enormous challenges if it is eventually to meet all needs for transplantation and to completely eradicate organ trading and transplant tourism, but it has made significant progress in recent years. It should serve as a warning and an inspiration to other countries engaged in transplantation activities both domestically and abroad.
Transplant tourism trades on existing international socioeconomic inequities, just as domestic organ markets rely on and may exacerbate injustice within national borders.
Organ and transplantation commercialism fails to promote sustainable systems of organ provision and transplantation, in particular through the establishment of deceased donation programs, and contributes few, if any, lasting benefits to organ vendors and their societies. Those who argue that individuals should be 'free' to sell their organs must remember that those most likely to sell are also least likely to have access to transplantation, and that transplant tourists are not obtaining 'surplus' organs from foreign communities, but further diminishing the scarce transplantation resources of these communities. The pursuit of national or regional self-sufficiency, in the context of communities working together to meet common needs for transplantation, offers a comprehensive and ethical solution to the problem of organ shortages and transplant tourism. Although it requires effort, investment and commitment by governments, medical professionals and communities, the example of Pakistan confirms that such efforts are possible in the most challenging of circumstances, and that they will be rewarded.
